Physics 200 (Stapleton)



Name:  ___________________________

Practice 20.3, 20.4, and 21.1
Practice – 20.3 Resistance and Resistivity

1.  What is the resistance of a 20.0-m-long piece of 12-gauge copper wire having a 2.053-mm diameter?  (Cu = 1.72 x 10-8 .m)

6.  A wire is drawn through a die, stretching it to four times its original length.  By what factor does its resistance increase?

Practice – 20.4 Electric Power and Energy

2.  What is the power of a 1.00 x 102 MV lightning bolt having a current of 2.00 x 104 A?
3.  What power is supplied to the starter motor of a large truck that draws 250 A of current from a 24.0-V battery hookup?
4.  A charge of 4.00 C of charge passes through a pocket calculator’s solar cells in 4.00 h.  What is the power output, given the calculator’s voltage output is 3.00 V?
5.  Verify the energy unit equivalence that 1 kW⋅h (one kilowatt hour) = 3.60 x 106 J.
Practice – 21.1 Resistors in Series and Parallel
1. You have ten 275- resistors.

A.  What is the resistance of these resistors if they are connected in series?

B.  What is the resistance of these resistors if they are connected in parallel?

2. You have a 1.00 x 102- resistor, a 2.50-k resistor and a 4.00-k resistor.

A.  What is the resistance of these resistors if they are connected in series?

B.  A.  What is the resistance of these resistors if they are connected in parallel?

3.  What are the largest and smallest resistances you can obtain by connecting a 36.0-, a 50.0- and a 700- resistor together?
4. An 1800-W toaster, a 1400-W electric frying pan, and a 75-W lamp are plugged into the same outlet in a 15-A, 120-V circuit.  A “15-A” circuit includes a breaker that will open (shut off) the circuit when the current exceeds 15 Amps.  (Note:  The three devices are in parallel when plugged into the same socket.)
A.  What current is drawn by each device? 
B.  Will this combination “flip” the 15-A breaker?
5.  You have a 48.0-V battery and 24.0- and 96.0- resistors.

A.  Find the current and power for each resistor when connected in series. 
B.  Find the current and power for each resistor when connected in parallel.
20.3 Answers:

1.  0.104         6.  16  
20.4 Answers:
2.  2.00 x 1012 W

3.  6.00 x 103 W

4.  8.33 x 10-4 W



5.  3.60 x 106 J


21.1 Answers:
1. A.  2750       

B.  27.5 


2.  A.  6.60 x 103        
B.  93.9 
3.  Rlargest = Rseries = 786   

Rsmallest = Rparallel = 20.3 
4. A.  Itoaster = 15.0 A, Ifry pan = 11.7 A, Ilamp = 0.63 A      
B.  Yes, Itoaster + Ifry pan > 15 A

5.  A.  I24 =I96  = 0.400 A, P24 = 3.84 W, P96 = 15.4 W

     B.  I24 = 2.00 A, I96  = 0.500 A, P24 = 96.0 W, P96 = 24.0 W 
